A computational model of the auditory periphery for speech and hearing research. II. Descending paths.
The auditory model described in Giguère and Woodland [J. Acoust. Soc. Am. 94, 331-342 (1993)] is applied to the simulation of the descending paths to the peripheral ear. An external feedback unit regulates the average firing rate of inner hair cell afferent fibers via a simplified modeling of the dynamics of the acoustic reflex to the middle ear and of the slow efferent innervation of the outer hair cells. The terminal effector of the acoustic reflex system is the stapedial muscle which stiffens the middle ear and reduces vibration of the stapes up to 15 dB below 1000 Hz. The control function of the efferent system is realized by modulating the coupling gain between the inner hair cell cilia and the surrounding subtectoral fluid over a range of 24 dB. The efferent system has the capability to regulate firing rate over selective tonotopic regions of the auditory nerve. It operates at a lower target rate and has a faster response than the acoustic reflex system. The feedback unit leads to dynamic compression of speech cochleograms along both the time and frequency axes.